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“We need less research, better research,
and research done for the right rea-
sons.”1 So began a 1994 editorial in

the British Medical Journal by statistician Douglas G.
Altman. Noting that incentives for career advancement
led many physicians to conduct research that was inap-
propriately designed, incorrectly analyzed, selectively
interpreted, or outright fraudulent, Altman argued for
abandoning the use of publication quantity as a mea-
sure of ability.

One might hope that Altman’s words would have
inspired systemic change in the nearly 3 decades fol-
lowing his eloquent editorial. Instead, it seems the
publish-or-perish arms race has spread to medical
trainees. The FIGURE shows the dramatic increase in
PubMed-indexed research publications with medical
student authors in the past 15 years. While these
data are limited in their ability to represent all medi-
cal student research, they are a sample that alludes
to an alarming trend.

This trend would be worth celebrating if this
increase in publications represented flourishing science.
Yet an analysis of PubMed-indexed publications found
that most medical student articles were reviews or case
reports, and the majority (59%) were cited not even
once.2 Rather than scientific curiosity, the burgeoning
research output by medical students is partially a con-
sequence of the residency selection process.

At competitive residency programs, program directors
increasingly use research productivity to discriminate
among applicants. In the National Resident Matching
Program’s most recent survey, program directors rated
involvement and interest in research as being as impor-
tant as membership in Alpha Omega Alpha or the Gold
Humanism Honor Society when deciding whom to
interview or rank,3 and 41% of program directors in a
different national survey reported that research partici-
pation will become more important after the transition
to pass/fail scoring for Step 1 of the United States
Medical Licensing Examination (USMLE).4 In every
specialty, the mean number of research experiences
listed in residency applications is higher for graduating
MD students who match compared to those who do

not.5 Unsurprisingly, medical students report their pri-
mary motivation to perform research is out of profes-
sional necessity to advance,6 and they cite the desire to
increase their competitiveness for residency applications
as the most common reason for taking dedicated
research years.7

The result is a research arms race among residency
applicants. The TABLE shows the increase in research
abstracts, publications, and presentations among matched
US MD students across every specialty. Successful
applicants in competitive specialties such as dermatol-
ogy, neurological surgery, and plastic surgery now
report more than 20 research items on average, and
even primary care specialties have seen a 2- to 3-fold
increase in this metric. In fact, in most specialties, the
average unmatched applicant today reports more
research items than the averagematched applicant did
10 years ago.5,8 Yet there is little—if any—evidence
that residents today are any more prepared for resi-
dency than those in previous eras. Moreover, evidence
suggests that while research in residency may correlate
with clinical performance, research in medical school
does not.9-11 But this research arms race shows no sign
of slowing. In fact, 60% of medical students plan to
redirect time previously spent studying for a scored
USMLE Step 1 tomore research activity.12

A Potential Solution

Permitting residency applicants to list only 3 to 5
research publications, abstracts, and presentations could
mitigate this academic inflation. Rather than padding
their applications with more low-quality science in the
hope of catching a program director’s attention, appli-
cants would have an incentive to pursue more rigorous
and higher-quality projects to fill the limited space on
their applications. Such a policy would be consistent
with the Association of American Medical Colleges’
recent change to limit applicants to listing only 10 expe-
riences (including work, volunteer, and research experi-
ences) starting in the 2023-2024 residency application
season.13 Removing the quantitative component of
research evaluation could also promote a holistic review
more focused on compatibility between applicants and
programs.14DOI: http://dx.doi.org/10.4300/JGME-D-23-00262.1
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But just as the research arms race has emerged as
a byproduct of a residency selection process intended
to encourage and reward merit, this policy change
should be considered through the lens of potential
unintended consequences.

Would Limiting Research Hurt Applicants?

For some residency applicants, prodigious research out-
put may counterbalance weaknesses elsewhere in the
application. Limiting the number of research items that
an applicant could report could prevent these individu-
als from competing for residency positions in the way
they perceive they are best equipped. Yet such appli-
cants could still demonstrate their merit to programs
by doing higher-quality research.

Further, when considering research output as a
measure of worth for graduate medical education, it
must be appreciated that there are wide disparities in
applicants’ access to research opportunities. There is
scant evidence that unlimited research output “levels
the playing field” for applicants from lesser-known or
international medical schools. Instead, there are sys-
tematic differences in publication count for students
by sex, race, and medical school rank.15 Indeed, the
fact that more famous and well-resourced institutions
provide easier access to mentors and projects may be
one of the most important ways in which these insti-
tutions reproduce and perpetuate status hierarchies.16

Would Limiting Research Hurt Science?

Advances in medical science continue to improve
patient care—and some of the most important discov-
eries in medicine (including heparin, insulin, penicillin,

ether anesthesia, spermatozoa, and the sinoatrial node)
were made by or with crucial contributions from medi-
cal students.17 Yet biomedical science in the 21st cen-
tury is a sophisticated endeavor. Exploring its frontiers
requires complex techniques and extensive experience.
Today’s medical students aren’t likely to stumble upon
major discoveries unless they are participating in high-
quality projects.

Even without making groundbreaking discoveries,
participating in research that is adequately resourced
and well-mentored may help students develop critical
thinking skills and an appreciation for the challenges
of producing high-quality research. Limiting the
number of items that can be considered during the
initial review of the residency application will not
negate these benefits.

Would Limiting Research Hurt
Physician-Scientists?

Some trainees who initially participate in research to
enhance their residency application may be inspired
to careers as physician-scientists.18 Yet it’s doubtful
that a medical student disinclined to pursue a research
career after their first 3 to 5 publications would be con-
vinced by another 10.

Would Limiting Research Lower Standards?

Reforms to medical education often prompt concern
that standards are being lowered and that patients
and the profession will suffer by training physicians
who are less grounded in biomedical science.19 Lim-
iting the number of research outputs that could be
listed on an application would not remove research
as a component of residency selection or the incen-
tive for applicants to pursue it. Instead, it would
incentivize quality over quantity and direct appli-
cants’ efforts toward contributing to meaningful
science.

Ending the Research Arms Race

So long as the number of residency applicants to
some specialties exceeds the number of positions,
residency selection will remain a high-stakes and
highly competitive process. Program directors will
seek measures of merit, and applicants will aspire to
demonstrate whatever measures of merit programs
value. The natural result is an arms race.

In defining measures of merit, graduate medical
education has a responsibility to ensure that appli-
cants compete in ways that benefit patients or the
profession rather than just providing relative advan-
tage in the zero-sum selection game. Research is
valuable, but its value is not based on quantity.

FIGURE

Number of New Articles in Medical Literature With
Medical Student Authors, 2009-2022
Note: Data obtained from PubMed using advanced search filtering for
author affiliation including “medical student” and the period 2008 to 2022.
Because some student authors may not list a medical student affiliation or
publish in journals not PubMed-indexed, these data likely underestimate
medical student research productivity.
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Graduate medical education programs can choose to
structure the incentives for trainee research in a way
that furthers science and patient care—or in a man-
ner that generates research pollution and fuels a
senseless arms race. As Altman concluded his semi-
nal editorial, “As the system encourages poor
research it is the system that should be changed…
Abandoning using the number of publications as a
measure of ability would be a start.”1

References

1. Altman DG. The scandal of poor medical research.
BMJ. 1994;308(6924):283-284. doi:10.1136/bmj.308.
6924.283

2. Wickramasinghe DP, Perera CS, Senarathna S,
Samarasekera DN. Patterns and trends of medical
student research. BMC Med Educ. 2013;13:175. doi:10.
1186/1472-6920-13-175

3. National Resident Matching Program. Data Release and
Research Committee: results of the 2021 NRMP
program director survey. Accessed May 15, 2023.
https://www.nrmp.org/wp-content/uploads/2021/11/
2021-PD-Survey-Report-for-WWW.pdf

4. Wolfson RK, Fairchild PC, Bahner I, et al. Residency
program directors’ views on research conducted during

medical school: a national survey [published online
ahead of print April 21, 2023]. Acad Med. doi:10.1097/
ACM.0000000000005256

5. National Resident Matching Program. Charting
outcomes in the Match: senior students of U.S. medical
schools, 2022. Accessed May 15, 2023. https://www.
nrmp.org/wp-content/uploads/2022/07/Charting-
Outcomes-MD-Seniors-2022_Final.pdf

6. Burgoyne LN, O’Flynn S, Boylan GB. Undergraduate
medical research: the student perspective. Med Educ
Online. 2010;15. doi:10.3402/meo.v15i0.5212

7. Pathipati AS, Taleghani N. Research in medical school:
a survey evaluating why medical students take
research years. Cureus. 2016;8:e741. doi:10.7759/
cureus.741

8. National Resident Matching Program. Charting
outcomes in the Match, 4th edition. Accessed May 15,
2023. https://www.nrmp.org/wp-content/uploads/2021/
07/chartingoutcomes2011.pdf

9. Seaburg LA, Wang AT, West CP, Reed DA, Halvorsen
AJ, Engstler G. Associations between resident
physicians’ publications and clinical performance during
residency training. BMC Med Educ. 2016;16:22. doi:
10.1186/s12909-016-0543-2

10. Cavalcanti RB, Detsky AS. Publishing history does not
correlate with clinical performance among internal

TABLE

Average Number of Research Presentations, Abstracts, and Publications of Matched Applicants by Specialty From
2009 to 2022

Specialty 2009 2011 2014 2016 2018 2020 2022

Anesthesiology 2.0 2.5 3.3 3.5 4.5 5.2 6.6

Dermatology 7.2 7.5 9.5 11.7 14.7 19.0 20.9

Diagnostic radiology 3.5 3.9 4.8 4.9 6.0 6.4 8.0

Emergency medicine 2.0 2.1 2.9 3.3 3.7 4.3 5.1

Family medicine 1.4 1.6 2.3 2.6 3.0 3.3 4.1

General surgery 2.7 3.3 4.4 4.7 6.2 7.1 8.6

Internal medicine 2.8 3.2 3.9 4.4 5.1 6.2 6.9

Internal medicine-pediatrics 2.0 2.3 3.2 3.5 4.8 4.8 6.5

Neurological surgery 7.8 7.4 11.7 13.4 18.3 23.4 25.5

Neurology 3.7 4.2 4.9 5.1 6.3 7.2 7.8

Obstetrics and gynecology 2.4 2.4 3.3 4.2 4.9 6.0 6.8

Orthopaedic surgery 4.1 4.5 6.7 8.2 11.5 14.3 16.5

Otolaryngology 4.1 5.1 6.1 8.4 10.4 13.7 17.2

Pathology 4.0 4.6 5.6 5.9 6.7 7.3 8.5

Pediatrics 2.0 2.4 3.0 3.4 4.1 4.9 5.6

Physical medicine and
rehabilitation

2.3 2.1 3.3 3.9 4.2 5.5 6.2

Plastic surgery 8.2 8.1 12.5 11.9 14.2 19.1 28.4

Psychiatry 2.4 3.0 3.8 3.7 4.8 5.6 6.2

Radiation oncology 8.0 8.3 12.2 12.7 15.6 18.3 13.3

Note: Data obtained from National Resident Matching Program (NRMP) Match data via https://www.nrmp.org/match-data-analytics/archives/. Time intervals
based on those reported by the NRMP.

PERSPECTIVES

526 Journal of Graduate Medical Education, October 2023

http://doi.org/10.1136/bmj.308.6924.283
http://doi.org/10.1136/bmj.308.6924.283
http://doi.org/10.1186/1472-6920-13-175
http://doi.org/10.1186/1472-6920-13-175
https://www.nrmp.org/wp-content/uploads/2021/11/2021-PD-Survey-Report-for-WWW.pdf
https://www.nrmp.org/wp-content/uploads/2021/11/2021-PD-Survey-Report-for-WWW.pdf
http://doi.org/10.1097/ACM.0000000000005256
http://doi.org/10.1097/ACM.0000000000005256
https://www.nrmp.org/wp-content/uploads/2022/07/Charting-Outcomes-MD-Seniors-2022_Final.pdf
https://www.nrmp.org/wp-content/uploads/2022/07/Charting-Outcomes-MD-Seniors-2022_Final.pdf
https://www.nrmp.org/wp-content/uploads/2022/07/Charting-Outcomes-MD-Seniors-2022_Final.pdf
http://doi.org/10.3402/meo.v15i0.5212
http://doi.org/10.7759/cureus.741
http://doi.org/10.7759/cureus.741
https://www.nrmp.org/wp-content/uploads/2021/07/chartingoutcomes2011.pdf
https://www.nrmp.org/wp-content/uploads/2021/07/chartingoutcomes2011.pdf
http://10.1186/s12909-016-0543-2
https://www.nrmp.org/match-data-analytics/archives/


medicine residents. Med Educ. 2010;44(5):468-474.
doi:10.1111/j.1365-2923.2009.03605.x

11. Kenny S, McInnes M, Singh V. Associations between
residency selection strategies and doctor performance: a
meta-analysis. Med Educ. 2013;47(8):790-800. doi:10.
1111/medu.12234

12. Girard AO, Qiu C, Lake IV, Chen J, Lopez CD, Yang
R. US medical student perspectives on the impact of a
pass/fail USMLE Step 1. J Surg Educ. 2022;79(2):397-
408. doi:10.1016/j.jsurg.2021.09.010

13. Association of American Medical Colleges. What’s new
in the 2024 MyERAS application. Accessed May 15,
2023. https://students-residents.aamc.org/applying-
residencies-eras/what-s-new-2024-myeras-
application#Revised-Reorganized

14. Zastrow RK, Burk-Rafel J, London DA. Systems-level
reforms to the US resident selection process: a scoping
review. J Grad Med Educ. 2021;13(3):355-370. doi:10.
4300/JGME-D-20-01381.1

15. Nguyen M, Chaudhry SI, Asabor E, et al. Variation in
research experiences and publications during medical
school by sex and race and ethnicity. JAMA Netw
Open. 2022;5:e2238520. doi:10.1001/
jamanetworkopen.2022.38520

16. Jenkins TM. Doctors’ Orders: The Making of Status
Hierarchies in an Elite Profession. Columbia University
Press; 2020:150-154.

17. Stringer MD, Ahmadi O. Famous discoveries by
medical students. ANZ J Surg. 2009;79(12):901-908.
doi:10.1111/j.1445-2197.2009.05142.x

18. Houlden RL, Raja JB, Collier CP, Clark AF, Waugh
JM. Medical students’ perceptions of an undergraduate
research elective. Med Teach. 2004;26(7):659-661.
doi:10.1080/01421590400019542

19. Buja LM. Medical education today: all that glitters is
not gold. BMC Med Educ. 2019;19:110. doi:10.1186/
s12909-019-1535-9

Brian Elliott, MD, is Chief Resident, Wright-Patterson Medical
Center; and J. Bryan Carmody, MD, MPH, is Associate Professor,
Eastern Virginia Medical School.

Disclaimer: The views expressed in this paper are those of the
authors and do not necessarily represent the official position
or policy of the Department of Defense or United States Air
Force.

Corresponding author: Brian Elliott, MD, Wright-Patterson Medical
Center, brianelliottmd@gmail.com, Twitter @BrianElliottMD1,
@jbcarmody

PERSPECTIVES

Journal of Graduate Medical Education, October 2023 527

http://doi.org/10.1111/j.1365-2923.2009.03605.x
http://doi.org/10.1111/medu.12234
http://doi.org/10.1111/medu.12234
http://doi.org/10.1016/j.jsurg.2021.09.010
https://students-residents.aamc.org/applying-residencies-eras/what-s-new-2024-myeras-application#Revised-Reorganized
https://students-residents.aamc.org/applying-residencies-eras/what-s-new-2024-myeras-application#Revised-Reorganized
https://students-residents.aamc.org/applying-residencies-eras/what-s-new-2024-myeras-application#Revised-Reorganized
http://doi.org/10.4300/JGME-D-20-01381.1
http://doi.org/10.4300/JGME-D-20-01381.1
http://doi.org/10.1001/jamanetworkopen.2022.38520
http://doi.org/10.1001/jamanetworkopen.2022.38520
http://doi.org/10.1111/j.1445-2197.2009.05142.x
http://doi.org/10.1080/01421590400019542
http://doi.org/10.1186/s12909-019-1535-9
http://doi.org/10.1186/s12909-019-1535-9
mailto:brianelliottmd@gmail.com

